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The Spatiotemporal Distribution and Driving Mechanisms of the
Four-Chain Integration for the Development of
New Quality Productive Forces Tailored to Local Conditions

LI Moyang

(Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China)

Summary: Given the uneven development across regions in China, achieving coordinated and balanced growth in the
four-chain integration is a fundamental requirement for developing new quality productive forces tailored to local
conditions. This study aims to systematically measure the level of the four-chain integration across regions in China and to
reveal its spatiotemporal distribution and underlying driving mechanisms.

Drawing upon innovation system theory and integrating the principles of Schumpeter’s Mark [ and Mark II models
of industrial innovation, this study constructs a measurement framework for the four-chain integration covering five core
stages: scientific innovation, technological innovation, technology transfer, technology entrepreneurship, and the promotion
of economic and social development through integration. This study uses panel data from 30 provinces, municipalities
directly under the central government, and autonomous regions in China from 2014—2023 for empirical testing. Regarding
the screening of influencing factors, the BMA empirical analysis identifies digital infrastructure, manufacturing foundations,
and fiscal spending on science and technology as significant drivers of integration, and shows that an excessively large
financial sector and excessive agglomeration of research institutions within enterprises exert inhibitory effects. The
B-convergence tests reveal robust absolute and conditional convergence trends in the four-chain integration at the national
level and within most strategic regions. Further analysis demonstrates that a higher share of the tertiary sector, stronger
patent protection, and widespread adoption of digital applications tend to reinforce the leading advantages of developed
regions, thereby leading to divergent growth. In contrast, greater concentration of research and development funding in
higher education institutions, a stronger manufacturing base, and improved transportation accessibility effectively accelerate
catch-up processes in less-developed regions and promote convergent and coordinated growth.

Based on innovation system theory, this study provides a comprehensive measurement of regional four-chain
integration in China. It also corrects a misinterpretation in previous studies regarding the conclusions of conditional
B-convergence analysis, and accurately distinguishes the different driving effects of key drivers on the integration level itself
and on the convergence speed. In terms of policy implications, the study recommends strengthening the demand-driven role
of enterprises in guiding basic research and enhancing systematic scientific research in higher education institutions;
promoting coordinated development between modern service industries and manufacturing industries to facilitate the precise
empowerment of technological innovation by finance; reinforcing manufacturing industries and transportation infrastructure
in less-developed regions to improve industrial undertaking capacity; and encouraging the spillover of digitalization and
intellectual property services from developed regions to the central and western regions. These measures will help foster a
favorable environment nationwide for developing new quality productive forces tailored to local conditions.

Key words: new quality productive forces; four-chain integration; spatiotemporal distribution; driving mechanisms
(SRfE4%E: XIRE)
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